28.000- 28.700 mhz-

BPL signals detected on and off
intermittent.

29,540 mhz- S5 SSB intermittent
29.494 mhz- S4 SSB intermittent
29.700 mhz- S4 SSB intermittent
34.000 mhz- BPL signals detected faintly
34,190~ 35.000 mhz- S3 SSB, S7TAM

35.543- 36.000 mhz- S5 SSB, S7 AM

36.016- 37.000 mhz- S7 SSB, S8 AM

38.600 mhz- BPL signal drop-off
42.046- 42,700 mhz- BPL signals faint



American Heritage Academy

1.800- 2.000 mhz- No BPL signal detected
2.538 mha- Faint BPL signal detected
3.000 mhz- S6 SSB, 87 AM _
3.424 mhz- BPL signal drop-off to faint
3.500- 4.000 mhz- Little bit BPL signal detected at 3.500 mhz
but rest of band clear.

4.100 5.000 mhz- BPL signal detected S5 SSB, S6 AM
5.000 mhz- BPL signal drops off
6.476 mhz- BPL signal starts up again
6.911 mhz- BPL signal ends again

~ 7.000- 7.300 mhz- No BPL signals detected
7.400- 7.700 mhz- - BPL signals detected faintly
7.700- 9.000 mhz- BPL signals detected faintly
9.000- 10.000 mhz- BPL signals detected faintly
10.000- 10.150 mhz- No BPL signals detected
10.240- 10.600 mhz- BPL signals detected faintly
10.600- 11.000 mhz- S5 SSB, 87 AM
11.000- 12.000 mhz- S5 SSB, S7 AM
12.000- 13.000 mhz- S7 SSB, S7 AM
13.000 mhz- S5 SSB, S7 AM
13.500 mhz- S5 SSB, 87 AM
13.950 mhz- BPL signal drops off
14.000 mhz- BPL signals detected faint
14.102 mhz- BPL signals drop off
14.102- 14.350 mhz- No BPL signals detected
16.000 mhz- BPL signals detected faintly
16.300 mhz- S5 SSB '
16.315 mhz- S7 SSB
17.000 mhz- S7SSB
18.000 mhz- S7 SSB, 89 AM
18.068 mhz- S5 SSB, S6 AM
18.100 mhz- 82 SSB, S6 AM
18.168 mhz- $2 SSB, S6 AM




S9+20DB SSB, S9+20DB AM

18.271 mhz-

18.900 mhz- BPL signal drops off

19.000- 20.000 mhz- BPL signal detected faintly

20.000- 20.900 mhz- BPL signal detected faintly

21.000- 21.450 mhz- No BPL signal detected

21.600- 22.000 mhz- BPL signal detected faintly

22.800 mhz- S7 SSB '

23.000 mhz- S5 SSB

24.000 mhz- S6 SSB

24.890- 24.990 mhz- BPL signal detected faintly

26.000 mhz- S-6 SSB, S9 AM

26.902 mhz- S7 SSB, 89 AM

27.187 mhz- S8 SSB, S9 AM

27.414 mhz- S7 SSB, 89 AM

27.800 mhz- 89 SSB, $9+20 DB AM

28.000 mhz- S4 SSB, S6 AM

28.098 mhz- S1 SSB, S5 AM

28.203 mhz- S0 SSB, S4 AM

28.300 mhz- S0 SSB, S4 AM

28.400 mhz- S0 SSB, S4 AM

28.600 mhz- S0 SSB, S4 AM

28.800 mhz- S0 SSB, S4 AM

29.300 mhz- S0 SSB, S1 AM

29.700 mhz- S0 SSB, S4 AM

34.000 mhz- BPL signal detected faintly
34,196 mhz- S7 SSB, S8 AM

35.000 mhz- S6 SSB, S8 AM

36.000 mhz- S5 SSB, S6 AM

37.000 mhz- S5 SSB, 84 AM

37.450 mhz- S5 8SB, S6 AM

37.940 mhz- S3 SSB, S6 AM

38.000 mhz- BPL signal gone

50.000- 54.000 mhz- No BPL signals detected

O PR



Birch Street Apartments

1.800- 2.000 mhz- No BPL signals detected
2.500 mhz- BPL signals detected faintly
3.022 mhz- S4 SSB

3.184 mhz- -83 S8B, S7 AM

3.301 mhz- S4 SSB, S6 AM

3.421 mhz- BPL signal drops off

3.500- 4.000 mhz- No BPL signals detected
4.,100- 4.600 mhz- BPL signals detected faintly
6.400 mhz- BPL signals detected faintly
6.500 mhz- S78SB,S9AM

6.960 mhz- BPL signal drops off

7.000- 7.100 mhz- BPL signal detected faintly
7.100- 7.300 mhz- No BPL signal detected
7.340 mhz- BPL signal starts

7.363 mhz- S6 SSB, S8 AM

8.000 mhz- BPL signal detected but faint
8.503 mhz- SO SSB, S5 AM

8.798 mhz- 'S4 SSB, S6 AM

9.022 mhz- BPL signal drops off to faint
9.950 mhz- BPL signal drops off to nothing
10.000- 10.150 mhz- No BPL signal detected
10.219 mhz- BPL signal start faintly

10.501 mhz- S1 SSB, S6 AM

10.635 mhz- S9 SSB, §9+30 DB AM
10.681 mhz- S9+10 DB SSB, S9+30 DB AM
11.000 mhz- S9 SSB, S9+30DB AM
12.000 mhz- $9+420 DB SSB, S9+40DB AM
12.500 mhz- S9+20DB SSB, $9+40DB AM
13.000 mhz- S9 SSB, S9+20DB AM

13.500 mhz- S9+30DB SSB, $9+60DB AM
14.000 mhz- S7 SSB, §9 AM

14.100 mhz- S6 SSB, S9 AM

14.260 mhz- S6 SSB, S7 AM

14.303 mhz- S4 SSB, S6 AM

14.350 mhz- S4 SSB, S6 AM

10



S-1 SSB

15.000 mhz-

15.015 mhz- BPL signal drops off
16.240 mhz- BPL signal starts

16.308 mhz- 86 SSB, §7 AM

17.000 mhz- S-1 SSB, S3 AM

17.395 mhz- SO SSB

17.615 mhz- S4 SSB, §6 AM

17.967 mhz- BPL signal drops off
18.068- 18.168 mhz- No BPL signals detected
18.265 mhz- BPL signals start

18.273 mhz- S6 SSB, 88 AM

18.868 mhz- -BPL signal drops off
18.977 mhz- BPL signal starts up again
19.000 mhz- S1 SSB

20.000 mhz- S0 SSB, 83 AM

20.900 mhz- BPL signal drops off
21.000-21.450 mhz- No BPL signals detected
21.595 mhz- BPL signals detected and start
22.000 mhz- S6 SSB

22.500 mhz- S6 SSB

22,775 mhz- 59+40DB SSB intermittent -
23.507 mhz- S9+40DB SSB intermittent
23.800 mhz- S9+10DB SSB intermittent
24.000 mhz- $9+20 DB SSB intermittent
24.500 mhz- S9 SSB intermittent

24.890- 24.990 mhz-

BPL signals detected faintly

26.623 mhz- BPL signals starts again
26.665 mhz- S7 SSB, 89 AM

27.000 mhz- S7 SSB, S9 AM

27.405 mhz- S7 SSB, S§ AM

27.693 mhz- S6 SSB, S7 AM

27.927 mhz- BPL signals drop off

28.600- mhz- S3SSB

28.010 mhz- BPL signal gone

28.010- 29.700 mhz- BPL signals not detected
34.678 mhz- BPL signals start Faint
36.000 mhz- BPL signals detected but faint
38.000 mhz- BPL signals detected but faint

11
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James Burtle

From: jime100@juno.com

Sent: Thursday, October 07, 2004 2:45 PM

To: James Burtle

Ce: senator_mccain@meccain.senate.gov; Rick. Renzn@maul house.gov
Subject: Re: Your BPL Complaint

Mr Burtle:

Do the other 3 commissioners on this project also have trouble with their email?

As stated in my last email to you, as you well know, I DID complain to the system operator -
- months ago!

Here was the FCC STA granﬁ: (FCC file #0506-EX-ST-2003FX) "Licensee should be aware that
other stations may be licensed on these frequencies and if any interference occurs, the
licensee of this authorization will be subject to immediate shut down." [What happened to

immediate shut down? It doesn't state they have all the time in the world to '"fix' the
interference)

Licensee Name: Electric Broadband File Number: 0136-EX-5T-2004 Call Sign: WB9XVP This
authorization effective March 15, 2004 will expire 3:00 A.M. EST September 16, 2004 WBOXVP
EXPERIMENTAL Purpose Of Operation: Establish a broadband on power lines trial. The
PROGRESS REPORT should include, but is not limited to, a description of measurements and
results demonstrating compliance with Part 15.109. (What happened to September 16, 20047?]

Note this is my PRIVATE complaint as licensee and taxpayer, over and above any others you
have received.

Jim Clark

NSRO

n5ro@arrl.net

" T = = b i oy k. S - - v

Dear BPL complainant,

The FCC has received your complaint of interference from a Broadband-over-Power Lines
{BPL) to amateur radio. The Commission's policy is that parties who believe they are
receiving interference from a BPL system should first refer their complaint to the system
operator in order to give the operator an opportunity to remedy the problem.

You may have previously received an e-mail notice from me that the Commission has received
your complaint. If so, please note that I am sending this message to several complainants
because I recently discovered that I have had a problem with my e-mail software. Some of
the messages that I sent were, in fact, not transmitted. I apologize if this message is
the second e-mail that you have received acknowledging your complaint.

Jim Burtle


mailto:jimclOO@juno.com
mailto:Rick.Renzi@mail.hous.gov
mailto:n5ro@arrl.net
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L
James Burtle
. L ]
From: kit [kit@kaOwuc.org]
Sent: Thursday, October 07, 2004 4:06 PM
To: Anh Wride; Alan Stiliwell; Riley Hollingsworth; James Burtle; Sheryl Wllkerson
Ce: wirfi@arri.org
Subject: BPL comments

(905 KB)
Attached is a PDF document containing a series of measurements from a BPL
system in service near Cottonwood Arizona. The measurements were taken after "notching"
was installed. : !

What is very noticeable is that even with efforts to minimize interference to the amateur
radio bands, the signal levels from the BPL sites still impair HF operations.

In light of the numerous BPL sites that have shutdown operations due to interference, and
countries that have rejected this technology, BFL is not
a solution. At present this technology can not coexist with off air

signals without conflict. Further research and development is needed if the BPL as it is
today, should continue to operate.

— " = S 5 " T 2 Pl S S i S . S D A Rt S A S S e S Pl S S YO Ve ke S et S M S S S S Tt o S S S

Thru the Ethernet, past the Gateway, off the modem pool, nothing but NET . kit@kaOwuc.org


mailto:rfi@arrl.org
mailto:kit@kaOwc.org

Cottonwood Arizona, and BPL

During the weekend of September 25", 2004 a road trip was taken to Cottonwood,
Arizona. The destination is nationally known for the BPL (Broadband over Power Lines)
test site by APS (Arizona Public Service) using equipment manufactured by Mitsubishi.
Data was collected at the three sites in the Cottonwood area; Sawmill Cove, American
Heritage Academy, and Birch Street. The purpese of the trip was to measure, and gain a
better understanding of BPL technology. To understand the effects of BPL, test
equipment was verified for calibration, and a method of measurement was established.

The plots show that the broadband carriers are no longer within most of the amateur radio
bands. In a conversation with Mike Kinney, KU7W, they were moved days prior to my
arrival, Mike Kinney is a part of a team of members that is closely monitoring the
progress of the BPL testing in his area, his team has been gathering data and furnishing it
to the ARRL on a frequent basis. Plots show an elevated noise floor from a broadband
carrier, which on average consumed SMHz of spectrum. One of the sites still showed
activity in the 15-meter, 17-meter, and 30-meter bands. Audio was collected using an
fcom R10 tuned to anywhere in the carrier, and sampled to a laptop to create a “.wav”
file. The Icom R10 produced a tone in CW-N, LSB, or USB modes, an audio tone was
heard while the receiver was tuned anywhere within the BPL carrier.

The configuration used for measuring the BPL sources closely emulated an HF mobile
operation commonly used in the amateur radio bands. The data collected employed a 7-

foot whip antenna on the rear lift gate of a Jeep Cherokee. The antenna is part of the
SGC (http://www.sgeworld.com) QMS-7 package. The package includes; a mounting kit,
an externally mounted auto-tuner, and a 7-foot whip antenna. Functionality of the system
was verified prior to testing the BPL sources within the amateur radio HF bands. To
insure that the tuner wasn’t altering the measurements, it was put into the “reset”
condition. The “reset” condition removes all inductors and capacitors from the RF path,
leaving the 7-foot whip antenna connected directly to the coax. This configuration
allowed for a worse case tune of the antenna, which offered the most attenuation of the
signal. A resonant antenna would present less loss of the frequency of interest. The
noise floor was measured a quarter mile from the closest BPL test sites. The power
source to run all the test equipment was a Hewlett Packard HP-85901A DC to AC
voltage inverter, The HF whip antenna was connected to a Hewlett Packard HP-8951A
RF spectrum analyzer with 6 feet of RG-213. Each BPL test site was sampled, looking
closely at the HF portion of the spectrum. Data plots were then downloaded into a laptop
with “Print Capture,” software that communicates with the spectrum analyzer. The HF
whip with tuner represented a system commonly used, but with degraded performance, as
the tuner was not optimized for the frequencies under investigation. It was not practical
. to emulate a traditional HF base station, as the installation of a tower and beam antenna
are difficult to setup for a temporary measurement. An HF mobile installation performs
with less gain than a base station due to the size limitations of antennas used on a vehicle,
versus those used on a tower.


http://www.sgcworld.com

Testing

Locations near the utility poles outfitted with BPL equipment were selected to take
measurements. The three sites were visited and measured in a random order. No site had
a priority or preference to another.

While at each location, the vehicie was parked within 10 meters slant distance of the
utility pole’s coupling point between the BPL equipment and the medium voltage lines.
These are seen in the photographs as large red insulators. Distance was measured using
a Bushnell Range Finder that was configured to display distance measurements in meters.

The engine was turned off; the spectrum analyzer and power source were turned on. The
power on self-test was allowed to complete on the spectrum analyzer prior to attaching it
to the antenna. The spectrum analyzer had been running on a separate AC inverter while
the vehicle was in transit, allowing the instrument to stay operational and stabilize. The
spectrum analyzer was attached to the QMS-7 in lieu of the HF transceiver. The reset
button on the tuner was pressed and held until the “tune” LED was extinguished.

Brief scanning of the HF spectrum was performed using the spectrum analyzer. Once a
broadband carrier was found that was not readily identifiable, it was monitored with the
Icom R-10 handheld receiver. If the distinctive tone and clicking pattern was heard,

further analysis was performed with the spectrum analyzer. If a broadband carrier was
found and did not have the characteristics of BPL, it was ignored.

Plots were taken with the antenna not tuned to any specific frequency; therefore the gain
of the antenna is less than a resonant antenna. Plots of the various carriers were stored
into the laptop via the HPIB (Hewlett Packard Instrument Bus, also known as GPIB or
IEEE-488) interface from the spectrum analyzer to the laptop. Captured plots were
tagged with a name and date/time stamp of creation.

Photographs were taken of the sites with an Olympus C-3040ZOOM digital camera. The
photos were also date/time stamped when created, and later transferred to the laptop for
inclusion of this report.



Conclusion

The distances. on average from each BPL test site were within 10 meters for the
measurements. Signals were observed, and very noticeable within a city block,
approximately 200 meters, of any of the test sites. With the sensitivity of a typical HF
receiver used in amateur radio communications (-121dBm), a BPL site could be heard as
far away as a mile. The plots taken from this specific test are con51derably lower
readings due to the type of antenna used for the sampling of data.

BPL is not shielded or containing the RF generated by the electronics used to transfer the
broadband data on power lines. When comparing BPL to CATV (cable TV) one must
remember that CATV is shielded which offers containment of the RF. The shielding of
CATV is the fundamental reason why it can coexist with off-air services. BPL on the
other hand is not shielded and not contained. It is this lack of containment with BPL RF
that prevents it from coexisting with off-air services.

BPL, if allowed to continue operation in the United States would seriousiy hamper HF
communications, if not disable it completely. HF is used not only by amateur radio
operators for pleasure, but also in times of emergencxes or natural disasters when other
methods of communications fail. HF spectrum is an asset to the nation when used by
amateur radio operators without the impairment of BPL.

/4 1

Kit Haskins
KAOWUC
PG-GB-013355



Testing configuration and inventory

The scale on the spectrum analyzer is logarithmic; each division is ten fold greater than

the one below. The scale is referenced to 1mW (1*10™ watts into a 50Q load) where
ImW is 0dBm.

HP 85914
Spectrum Analyzer

RG-213 COAX

(Figure 1. Test setup)

Above is a block diagram showing the test configuration used for measuring the BPL
signals. The QMS-7 with the 7-foot whip antenna was mounted on the lift gate of a 1996
Jeep Cherokee. The RG-213 was attached to the spectrum analyzer with a SO-239 to N
male adaptor, as the instrument has an N female jack on the front. :

HP 8591A pectru :

Packard 9kHzto 1.8 GHz
Hewilett HP 85901A , DC to AC power source N/A
Packard Portable ac power source

icom ICR-10 General Coverage Handheld Receiver :

500 kHz to 1.3 GHz (cell blocked) Self Cal

SGC QMS-7 Mobile HF whip antenna N/A

Bushnell | Yardage Pro Laser range finder New Jan-04
1000
Dell Latitude XPi | Laptop with software to record audio and N/A
spectrum analyzer traces

Olympus | C-3040ZOOM Digital camera N/A

Jeep Cherokee 1996 Jeep Cherokee N/A

(Table 2. Equipment Used)



Data conversion

A typical receiver used in amateur radio has a loosely calibrated “S-Meter” used to
indicate the signal strength of the incoming signal. The meter is simply a voltmeter also
in a logarithmic scale. Each division on an “S-Meter” indicates an increase of 6dB of
voltage on the receiver. The ARRL handbook refers to an old standard of 89 calibrated
at 50 microvolts RF input and 6 dB per S unit down from that reference point. The S unit
is what most amateur radio operators are familiar with when evaluating the received
signal. The dBm scale is familiar to those in engineering practices.

- Using the dB scale to measure gain or loss: dB =10"‘log(0“%n ) some substitutions are
used to reference this towards the ImW level:

in = lmW out= (/)

V =volts (1uV would be 0.000001V)
R = impedance (usually 50€2)

With the elements substituted the whole equation from microvolts to dBm is derived:

V2
- sor/
dBm=10%*lo \mW

{Equation 1. dBm from Volts}

Rearranging the formula to solve for the microvolts from dBm. Converting from dBm to
microvolts will ultimately get the S units from the plots of the spectrum analyzer:

v s\ R*imw #1000

(Equation 2. Volts from dBm)

Converting from dBm to dBpV simply take the dBm value and add 107:

0dBm = 107 dBpV
(Equaliqn 3. dBmto dBpV)

A



correlate to -73dBm.

14

-8

2

4

10

16

22

28
| 34
g+10d8, 63 | -93 44 158.3
S0 + 20dBl 53 83 54 500.5
9+30d8  -43 73 64 1583

(Table 2. S Units)

Field Strength:

dBJ“% ~ dBm +107 + AntennaFactor(@ frequency)
(Equation 4. dBuV/m from frequency of operation and spectrum analyzer reading)

Bandwidth Conversion:

Bandwidth _Correction =10* 108("6‘%ld )
(Equation 5. Converting bandwidth)

Example: —5.22879 =10*10g0KHz/ )

When inspecting the plots, any point on the graph above —73dBm is a signal that is equal
to or greater than S9 on a typical amateur radio HF receiver. The same point is at
34dBpV or greater.



‘Antenna Factor of QMS-7
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(Chart 1. QMS-7 Antenna Factor from 2MHz to 60MHz)

The chart above is a derivation of the QMS-7’s performance when performing a relative
measurement against the ETS-Lingren passive loop and biconical EMC antennas. The
chart shows the Antenna Factor from a range of 2MHz to 60Mhz.

To determine the field strength of the measured signals on the spectrum analyzer, the
frequency and amplitude must both be known. Looking on plot #3 from American
Heritage Academy, it shows a point around 35MHz that is approximately —-65dBm.

The field strength from that plot is determined to be:

52.3dBuV/m

-65dBm + 107dB + 12.3dB (Antenna Factor at 35MHz) = 54. 3dBuV/m
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(Table 3. Antenna Factor of QMS-7 by frequency)



Sawmill Cove

(Photo 1) .

The utility pole on the near right shows a red insulator that couples a wire to the box
further down at the 8-foot level. Measurements where taken along the side of the road, as
shown in the photo. Signals were still present at or near the same amplitude along the
span to the next utility pole. The medium voltage line appears to radiate the signal like a
horizontal antenna, Horizontal polarity is the dominant polarity used in HF base station
communications.



(Photo 2)
Closer photo of the BPL equipment mounted on the utility pole. The red insulator is a
hint that BPL is present on this utility pole. A medium voltage line is run down the
center of the pole, protected with PVC or other plastic material to the box which houses
the electronics further down the pole. The BPL signal is not shielded with the PVC or
plastic material, allowing it to radiate with vertical polarity. Vertical polarity is the
dominant polarity used in mobile HF communications.
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®lot 1)

A sample of HF spectrum around 36Mhz, the width of the span is 5Mhz; each division is
0.5MHz. The range of the plot is from 33.5Mhz to 38.5Mhz, there are no HF amateur
bands in this portion of the spectrum. The signal is on average S9+ on an HF receiver.

171401230 SEP 25, 20804
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(Plot 2)

This plot shows a second set of carriers, 18Mhz and 22Mhz at —60dBm. The 4™ vertical
column from the far right is the amateur 15-meter band (21.100MHz to 21 450MHz)
The signals represent $9+10dB on an HF receiver.



American Heritage Academy

(Photo 3)
Notice the red insulator on the utility pole at the second test site. The box mounted at

about 8-feet is the housing for the electronics of BPL. The vehicle was moved after the
photo was taken, positioned here for a reference.



(Photo 4)
Close up detail of the BPL wiring that was added to the utility pole. The red insulator is
attached to a wire that is run down to the electronics box at a lower level. The BPL
signal is capable of radiating on the vertical and horizontal runs of wire.



(Photo 5) : .
Shown is the box that houses the equipment, which is attached to the medium voltage
lines further up on the utility pole. Note the PVC or other plastic material used to protect
the medium voltage line that is run down the pole to the box with the electronics
equipment.
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(Plot 3)

The signal looks like two broadband carriers positioned side-by-side in the spectrum.
These carriers are not within amateur radio allocation, but again sampled to leam the
effects of BPL. When monitored with a HF receiver the signal strength would exceed
§9+10dB.
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(Plot 4) :

Span zoomed to show individual carriers randomly spaced near SKHz from each other.
As the ICOM R-10 receiver was tuned anywhere between 34.150MHz and 37.900MHz a
tone with a cyclic clicking was heard on the receiver in the following modes: CW-N,
USB, and LSB.
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CENTER 27. 175 HHz SPﬁH E. BBB MHzZ
RES BI-I 30 kHz VBW 30 kHz SHP 20 msec

(Plot 5)
These carriers were also noticed, and are in the Citizens Band portion of the HF
spectrum. While watching the site in a broader span, these carriers along with the
_carriers present at 36MHz came up and down together.
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This carrier is centered on 18.55MHz, but with a bandwidth of 600KHz, it does approach
the 17-meter band (18.068MHz to 18.168MHz) at a level equal to $9+ on an HF receiver.



